PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-1 58360 

(43)Date of publication of application : 31.05.2002 



5 

CD 

m 

o 
o 

-o 



(51)Int.CI. 



H01L 29/786 
G02F 1/1335 
G02F 1/1368 
G09F 9/30 



(21) Application number : 2000-354544 

(22) Date of filing : 21 .1 1 .2000 



(71 Applicant : SEIKO EPSON CORP 
(72)Inventor : TAKAHARA KENICHI 



(54) ELECTROOPTIC DEVICE AND ITS MANUFACTURING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To display a bright image of a high quality level 
by enhancing a light resistance in an electrooptic device such as a liquid 
crystal device or the like. 

SOLUTION: The electrooptic device comprises a pixel electrode (9a), a TFT 
(30) connected to the electrode and a scanning line (3a) connected to the 
TFT on a TFT array substrate (10). The scanning line has a body including a 
gate electrode of the TFT superposed on the channel region as planely seen 
and extended in a direction perpendicular to a longitudinal direction of the 
channel region of the TFT, and a protrusion protruded in the longitudinal 
direction of the channel region from the body at a side of a channel adjacent 
region as planely seen. The device further comprises upper shielding film 
(300, 6a) covering the channel region from the upper side. The shielding film 
is at least partly formed in a recess shape as seen from the channel region 
on a section perpendicular to the longitudinal direction of the channel region. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the substrate, it has a pixel electrode, the thin film transistor connected to this pixel 
electrode, and the scanning line connected to this thin film transistor. Said thin film transistor It has the 
semi-conductor layer including the channel field which extends in a longitudinal direction, and the 
channel adjoining field which extends in said longitudinal direction further from this channel field. Said 
scanning line The body section which contains the gate electrode of said thin film transistor which sees 
superficially and laps with said channel field while extending in the direction at which said longitudinal 
direction is crossed, The electro-optic device characterized by having the lobe which sees superficially 
and projects in said longitudinal direction from said body section in the side of said channel adjoining 
field. 

[Claim 2] Said body section and said lobe are an electro-optic device according to claim 1 characterized 
by becoming in one from the same film. 

[Claim 3] Said body section is an electro-optic device according to claim 1 or 2 characterized by 
forming the part containing said gate electrode broadly. 

[Claim 4] Said lobe is an electro-optic device given in any 1 term of claims 1-3 characterized by having 
projected in both the sides of said channel adjoining field that see superficially and are located in a 
source and drain side for said every channel field, respectively, respectively. 

[Claim 5] Said scanning line is an electro-optic device given in any 1 term of claims 1-4 characterized 
by consisting of a light-shielding film containing a metal or an alloy. 

[Claim 6] Said scanning line is an electro-optic device according to claim 5 characterized by having the 
multilayer structure of a metal membrane and the silicon film. 

[Claim 7] Said channel adjoining field is an electro-optic device given in any 1 term of claims 1-6 
characterized by consisting of a LDD (Lightly Doped Drain) field or an offset field. 

[Claim 8] It is the electro-optic device characterized by having the wrap top light-shielding film from the 
bottom, and for said top light-shielding film looking at a channel field from said channel field side at least 
on the cross section of a pixel electrode, the thin film transistor connected to this pixel electrode, wiring 
connected to this thin film transistor, and said thin film transistor which intersects perpendicularly with 
the longitudinal direction of said channel field partially, and being formed on a substrate at the concave. 
[Claim 9] Said top light-shielding film is an electro-optic device according to claim 8 characterized by 
consisting of said some of wiring. 

[Claim 10] Said top light-shielding film is an electro-optic device according to claim 8 or 9 characterized 
by including the capacity electrode for giving storage capacitance to said pixel electrode. 
[Claim 1 1] Said top light-shielding film is an electro-optic device given in any 1 term of claims 8-10 
characterized by consisting of a light-shielding film containing a metal or an alloy. 

[Claim 12] Said thin film transistor has the semi-conductor layer including said channel field and channel 
adjoining field which extends in said longitudinal direction further from said channel field. Said wiring The 
body section which contains the gate electrode of said thin film transistor which sees superficially and 
laps with said channel field while said scanning line is prolonged in the direction at which said longitudinal 
direction is crossed including the scanning line, An electro-optic device given in any 1 term of claims 8- 
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1 1 characterized by having the lobe which sees superficially and projects in said longitudinal direction 
from said body section in the side of said channel adjoining field. 

[Claim 13] It is an electro-optic device given in any 1 term of claims 8-12 characterized by forming in 
the substrate insulator layer on said substrate or said substrate the slot which sees superficially and 
extends along with said longitudinal direction by side of said channel field, and forming said top light- 
shielding film in said concave according to the level difference by said slot. 

[Claim 14] It is an electro-optic device given in any 1 term of claims 8-12 characterized by having 
further the interlayer insulation film located in said channel field top and said top light-shielding film 
bottom on said substrate, forming in said interlayer insulation film the slot which sees superficially and 
extends along with said longitudinal direction by side of said channel field, and forming said top light- 
shielding film in said concave according to the level difference by said slot. 

[Claim 15] The manufacture approach of the electro-optic device characterized by having the process 
which is the manufacture approach of an electro-optic device of manufacturing an electro-optic device 
according to claim 13, and trenches [ said ] said substrate or said substrate insulator layer, the process 
which forms said semi-conductor layer on the substrate with which it was trenched [ said ], and the 
process which forms said top light-shielding film in said semi-conductor layer bottom. 
[Claim 16] The manufacture approach of the electro-optic device characterized by having the process 
which is the manufacture approach of an electro-optic device of manufacturing an electro-optic device 
according to claim 14, and forms said semi-conductor layer on said substrate, the process which forms 
said interlayer insulation film in said semi-conductor layer bottom, the process which trenches [ said ] 
said interlayer insulation film, and the process which forms said top light-shielding film on the interlayer 
insulation film with which it was trenched [ said ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix drive method, and belongs to the electro-optic device of the format especially equipped 
with the thin film transistor for pixel switching (TFT is called suitably below Thin Film Transistor:) into 
the laminated structure on a substrate, and the technical field of the manufacture approach. 
[0002] 

[Background of the Invention] In the electro-optic device of a TFT active-matrix drive format, if 
incident light is irradiated by the channel field of TFT for pixel switching established in each pixel, optical 
leakage current will occur in excitation by light, and the property of TFT will change. It becomes 
important to shade the incident light to the channel field and its boundary region of TFT especially, in 
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the case of the electro-optic device for the light valves of a projector, since the reinforcement of 
incident light is high, then, the light-shielding film which specifies the opening field of each pixel 
conventionally established in the opposite substrate — or it is constituted so that the starting channel 
field and its boundary region may be shaded with the data line which consists of metal membranes, such 
as aluminum (aluminum), while passing through a TFT top on a TFT array substrate. Furthermore, the 
light-shielding film which consists of a refractory metal may be prepared also in the location which 
counters the TFT bottom on a TFT array substrate. Thus, if a light-shielding film is prepared also in the 
TFT bottom, when the rear-face reflected light from a TFT array substrate side and two or more 
electro-optic devices are combined through prism etc. and it constitutes one optical system, it can 
prevent that return light, such as incident light which runs through prism etc., carries out incidence to 
TFT of the electro-optic device concerned from other electro-optic devices. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the various protection-from-light 
techniques mentioned above, there are the following troubles. 

[0004] That is, according to the technique which forms a light-shielding film on an opposite substrate 
and a TFT array substrate first, the protection from light to the light which looked at in three dimension, 
for example, has estranged considerably through a liquid crystal layer, an electrode, an interlayer 
insulation film, etc., and carries out incidence aslant to between both is not enough between a light- 
shielding film and a channel field. In the small electro-optic device used especially as a light valve of a 
projector, incident light is the flux of light which extracted the light from the light source with the lens, 
and since it contains so that the component which carries out incidence aslant cannot be disregarded (it 
is the component which inclined about 15 degrees from 10 degrees from a direction perpendicular to a 
substrate about 10%), that the protection from light to the incident light of such slant is not enough 
poses a practice top problem. 

[0005] In addition, after the light which invaded in the electro-optic device from the field without a light- 
shielding film is reflected on the top face of a light-shielding film and the inferior surface of tongue 
(namely, inside of the side which faces a channel field) of the data line which were formed in the top 
face of a substrate, or the top face of a substrate, finally the multiple echo light in which the reflected 
light or this starting was further reflected by the top face of a substrate or the inside of a light-shielding 
film or the data line may arrive at the channel field of TFT. 

[0006] It takes for attaining highly-minute-izing of an electro-optic device, or detailed-ization of a pixel 
pitch in order to meet a general request called high-definition-izing of a display image in recent years 
especially. Furthermore, that a bright image should be displayed, it takes for raising the optical 
reinforcement of incident light, and according to the various conventional protection-from-light 
techniques mentioned above, it becomes more difficult to give sufficient protection from light, and there 
is a trouble that a flicker etc. will arise and the grace of a display image will fall by change of the 
transistor characteristics of TFT. 

[0007] In addition, in order to raise such lightfastness, it is thought that what is necessary is just to 
extend the formation field of a light-shielding film, but in having extended the formation field of a light- 
shielding film, the trouble that it becomes difficult fundamentally to raise the numerical aperture of each 
pixel arises in order to raise the brightness of a display image. Furthermore, in having extended the 
formation field of a light-shielding film recklessly, when taking the example by the internal reflection 
which originated in slanting light by existence of light-shielding films (namely, light-shielding film of a 
TFT top which consists of a lower light-shielding film, the lower data line, etc. of TFT), and multiple echo 
light occurring like ****, there is also a trouble with difficult solution of causing increase of such an 
internal reflection light or multiple echo light. 

[0008] This invention is made in view of an above-mentioned trouble, and it excels in lightfastness, and 
let it be a technical problem to offer the high-definition bright electro-optic device in which image 
display is possible and its bright high-definition manufacture approach. 
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[0009] 

[Means for Solving the Problem] The 1 st electro-optic device of this invention is equipped with a pixel 
electrode, the thin film transistor connected to this pixel electrode, and the scanning line connected to 
this thin film transistor on a substrate, in order to solve the above-mentioned technical problem. Said 
thin film transistor has a semi-conductor layer including the channel field which extends in a longitudinal 
direction, and the channel adjoining field which extends in said longitudinal direction further from this 
channel field. Said scanning line has the lobe which regards as the body section containing the gate 
electrode of said thin film transistor which sees superficially and laps with said channel field superficially, 
and projects in said longitudinal direction from said body section in the side of said channel adjoining 
field while being prolonged in the direction at which said longitudinal direction is crossed. 
[0010] According to the 1st electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. And the scanning line is seen superficially and it has the lobe which 
projects along a channel adjoining field in the side of a channel adjoining field from the body section 
containing the gate electrode of a thin film transistor. Therefore, it can prevent partially at least that the 
light of slant, such as internal reflection light based on these and multiple echo light, carries out 
incidence at a channel field and a channel adjoining field among the scanning lines not only by the body 
section but by the light absorption or the light reflex containing a gate electrode especially by the lobe 
in the incident light which advances aslant to a substrate side and return light, and a list. Under the 
present circumstances, the protection from light concerned can be performed very effectively by 
shading by the lobe by which the distance between layers from a channel adjoining field is arranged 
especially in a very small location (namely, location between layers from which only the thickness of 
gate dielectric film was generally separated). 

[001 1] For example, between the lobes of the scanning line and the body sections which function as a 
bottom light-shielding film with a comparatively small distance between layers, and a light-shielding film, 
when a bottom light-shielding film is prepared on a substrate at the thin film transistor bottom, since the 
configuration which pinches a channel adjoining field and a channel field is obtained, the very high 
protectibn-from-light engine performance is obtained to a slanting light. 

[0012] Consequently, according to the 1st electro-optic device of this invention, it becomes possible to 
raise lightfastness, even if it is under a severe condition in which powerful incident light and return light 
carry out incidence, the switching control of the pixel electrode can be carried out good by the thin film 
transistor by which optical leakage current was reduced, and finally, a display of the bright image of high 
contrast is attained by this invention. 

[0013] In one mode of the 1st electro-optic device of this invention, said body section and said lobe 
become in one from the same film. 

[0014] Since the lobe for protection from light can be formed at the process which forms the scanning 
line with the body section in case the 1st electro-optic device concerned is manufactured according to 
this mode, the additional process is unnecessary in order to form the lobe concerned. Therefore, 
simplification of the laminated structure on a substrate and a manufacture process can be attained. 
[0015] In other modes of the 1st electro-optic device of this invention, the part where said body section 
contains said gate electrode is formed broadly. 

[0016] According to this mode, since the part containing a gate electrode is formed broadly, the body 
section of the scanning line can improve the protection-from-light engine performance in the slanting 
channel field and slanting channel adjoining field by the broad body section to light. Moreover, in case 
the 1st electro-optic device concerned is manufactured, in order to form the specific part of the body 
section broadly in this way, what is necessary is just to add some modification to the flat-surface 
pattern of the scanning line, and the additional process is unnecessary. 

[0017] In other modes of the 1st electro-optic device of this invention, said lobe is projected in both the 
sides of said channel adjoining field that see superficially and are located in a source and drain side for 
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said every channel field, respectively, respectively. 

[0018] According to this mode, a total of four lobes will be prepared in that source side and a drain side 
list for every thin film transistor at both those sides. Therefore, the protection-from-light engine 
performance to the light of the slant which carries out incidence from various kinds of directions in 
three dimension can be improved by these lobes. 

[0019] Said scanning line consists of a light-shielding film containing a metal or an alloy in other modes 
of the 1st electro-optic device of this invention. 

[0020] According to this mode, the scanning line consists of a light-shielding film containing a metal or 
an alloy, and more specifically consists of the metal simple substance containing at least one of 
refractory metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), 
and Pb (lead), an alloy, metal silicide, a polysilicon side, a thing that carried out the laminating of these. 
Therefore, the protection-from-light engine performance in the slanting channel field and slanting 
channel adjoining field to light can be improved more by the body section and the lobe of the scanning 
line which consists of such a light-shielding film. 

[0021] However, even if it forms the scanning line such from not a light-shielding film but from the polish 
recon film etc., the protection-from-light engine performance according to the light absorption property 
is obtained. 

[0022] Said scanning line may consist of this mode so that it may have the multilayer structure of a 
metal membrane and the silicon film. 

[0023] Thus, a property good also as a gate electrode formed on the gate dielectric film (for example, 
gate oxide etc.) of a thin film transistor is realizable, the body section and a lobe realizing the high 
protection-from-light engine performance, if constituted. 

[0024] Said channel adjoining field consists of a LDD (Lightly Doped Drain) field or an offset field in 
other modes of the 1st electro-optic device of this invention. 

[0025] According to this mode, the situation where the property of a thin film transistor changes can be 
effectively prevented by protection from light by the lobe of the scanning line because a slanting light 
carries out incidence to a LDD field or an offset field. 

[0026] In order to solve the above-mentioned technical problem, the 2nd electro-optic device of this 
invention is equipped with a wrap top light-shielding film for a channel field from the bottom on a 
substrate, even if there are few a pixel electrode, thin film transistors connected to this pixel electrode, 
wiring connected to this thin film transistor, and said thin film transistors. At least, partially, said top 
light-shielding film is seen from said channel field side on the cross section which intersects 
perpendicularly with the longitudinal direction of said channel field, and is formed in the concave. 
[0027] According to the 2nd electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. And a top to a wrap top light-shielding film looks at a channel field 
from a channel field side at least on the cross section which intersects perpendicularly with the 
longitudinal direction of a channel field partially, and it is formed in the concave (that is, the bottom is 
formed in the concave). For this reason, as compared with the case where a top light-shielding film is 
flat, the light of slant, such as internal reflection light based on incident light and return light and multiple 
echo light, can prevent more effectively carrying out incidence from the slant bottom to a channel field 
finally by the top light-shielding film concerned in the incident light list which advances aslant to a 
substrate side. 

[0028] For example, between a bottom light-shielding film and a top light-shielding film, when a bottom 
light-shielding film is prepared on a substrate at the thin film transistor bottom, since the configuration 
which pinches a channel field is obtained, the very high protection-from-light engine performance is 
obtained to a slanting light. Under the present circumstances, partially, with the irregularity of the top 
light-shielding film mentioned above, a bottom light-shielding film is seen reversely [ vertical ] from a 
channel field side on the cross section which intersects perpendicularly with the longitudinal direction of 
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a channel field, and may be formed in it at least at a concave (that is, the bottom may be formed in a 
concave). 

[0029] Consequently, according to the 2nd electro-optic device of this invention, it becomes possible to 
raise lightfastness, even if it is under a severe condition in which powerful incident light and return light 
carry out incidence, the switching control of the pixel electrode can be carried out good by the thin film 
transistor by which optical leakage current was reduced, and finally, a display of the bright image of high 
contrast is attained by this invention. 

[0030] Said top light-shielding film consists of said some of wiring in the mode of 1 of the 2nd electro- 
optic device of this invention. 

[0031] According to this mode, since a top light-shielding film has a function as wiring, it it not only has 
a function as a light-shielding film, but can attain the laminated structure on a substrate, and 
simplification of a production process as a whole. For example, the scanning line may be used for wiring 
which serves as a top light-shielding film, a capacity line may be used for it, the data line may be used 
for it, and such combination is sufficient as it. 

[0032] In other modes of the 2nd electro-optic device of this invention, said top light-shielding film 
contains the capacity electrode for giving storage capacitance to said pixel electrode. 
[0033] According to this mode, since a top light-shielding film has a function as a capacity electrode, it 
it not only has a function as a light-shielding film, but can attain the laminated structure on a substrate, 
and simplification of a production process as a whole, making storage capacitance on a substrate. For 
example, a pixel potential side capacity electrode is sufficient as the capacity electrode which serves as 
a top light-shielding film, and a fixed potential side capacity electrode is sufficient as it. In the case of a 
pixel potential side capacity electrode, you may serve as the junction layer which carries out trunk 
connection of a thin film transistor and the pixel electrode further especially. In addition, it is also 
possible to constitute a top light-shielding film from a junction layer separate from such a capacity 
electrode. 

[0034] Said top light-shielding film consists of a light-shielding film containing a metal or an alloy in 
other modes of the 2nd electro-optic device of this invention. 

[0035] According to this mode, a top light-shielding film consists of a light-shielding film containing a 
metal or an alloy, and more specifically consists of the metal simple substance containing at least one of 
refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, a thing 
that carried out the laminating of these. Or a top light-shielding film may be constituted so that it may 
have the multilayer structure of a metal membrane and the silicon film. Therefore, the protection-from- 
light engine performance in the channel field to a slanting light can be improved more by such top light- 
shielding film. 

[0036] However, even if it forms a top light-shielding film from the polish recon film etc., the protection- 
from-light engine performance according to the light absorption property is obtained. 
[0037] In other modes of the 2nd electro-optic device of this invention, said thin film transistor It has 
the semi-conductor layer including said channel field and channel adjoining field which extends in said 
longitudinal direction further from said channel field. Said wiring The body section which contains the 
gate electrode of said thin film transistor which sees superficially and laps with said channel field while 
said scanning line is prolonged in the direction at which said longitudinal direction is crossed including 
the scanning line, It has the lobe which sees superficially and projects in said longitudinal direction from 
said body section in the side of said channel adjoining field. 

[0038] Since the configuration which has both protection-from-light function by the lobe of the 
scanning line in the 1st electro-optic device of this invention mentioned above and protection-from- 
light function by the top light-shielding film in the 2nd electro-optic device concerned with it is obtained 
according to this mode, it becomes possible to raise lightfastness much more. 

[0039] In addition, in this invention, the various modes of the 1st electro-optic device mentioned above 
and the various modes of the 2nd electro-optic device mentioned above may be combined with 
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arbitration. 

[0040] In other modes of the 2nd electro-optic device of this invention, the slot which sees superficially 
and extends along with said longitudinal direction by side of said channel field is formed in the substrate 
insulator layer on said substrate or said substrate, and said top light-shielding film is formed in said 
concave according to the level difference by said slot. 

[0041] Since a top light-shielding film is formed in a concave by trenching the predetermined location of 
a substrate or a substrate insulator layer according to the level difference by that slot according to this 
mode, the 2nd electro-optic device which has a comparatively simple configuration is realizable. 
[0042] In other modes of the 2nd electro-optic device of this invention, it has further the interlayer 
insulation film located in said channel field top and said top light-shielding film bottom on said substrate, 
the slot which sees superficially and extends along with said longitudinal direction by side of said 
channel field is formed in said interlayer insulation film, and said top light-shielding film is formed in said 
concave according to the level difference by said slot. 

[0043] Since a top light-shielding film is formed in a concave by trenching the predetermined location of 
an interlayer insulation film according to the level difference by that slot according to this mode, the 2nd 
electro-optic device which has a comparatively simple configuration is realizable. 
[0044] In order that the manufacture approach of the 1st electro-optic device of this invention may 
solve the above-mentioned technical problem The process which is the manufacture approach of an 
electro-optic device of manufacturing the 2nd electro-optic device in the mode by which the substrate 
or substrate insulator layer of this invention mentioned above was trenched, and trenches [ said ] said 
substrate or said substrate insulator layer. It has the process which forms said semi-conductor layer on 
the substrate with which it was trenched [ said ], and the process which forms said top light-shielding 
fiim in said semi-conductor layer bottom. 

[0045] According to the manufacture approach of the 1st electro-optic device of this invention, the 
predetermined location of a substrate or a substrate insulator layer is trenched first, and if a top light- 
shielding film is formed in the conductor-layer bottom the second half, since a top light-shielding film 
will be formed in a concave according to the level difference by the slot, the 2nd electro-optic device 
can be manufactured comparatively easily. 

[0046] In order that the manufacture approach of the 2nd electro-optic device of this invention may 
solve the above-mentioned technical problem The process which is the manufacture approach of an 
electro-optic device of manufacturing the 2nd electro-optic device in the mode by which the interlayer 
insulation film of this invention mentioned above was trenched, and forms said semi-conductor layer on 
said substrate, It has the process which forms said interlayer insulation film in said semi-conductor layer 
bottom, the process which trenches [ said ] said interlayer insulation film, and the process which forms 
said top light-shielding film on the interlayer insulation film with which it was trenched [ said ]. 
[0047] If the predetermined location of the interlayer insulation film which was first formed in the semi- 
conductor layer bottom according to the manufacture approach of the 2nd electro-optic device of this 
invention is trenched and a top light-shielding film is formed in the interlayer insulation film bottom after 
that, since a top light-shielding film will be formed in a concave according to the level difference by the 
slot, the 2nd electro-optic device can be manufactured comparatively easily. 
[0048] Such an operation and other gains of this invention are made clear from the gestalt of the 
operation explained below. 
[0049] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. The following operation gestalten apply the electro-optic device of this invention to liquid 
crystal equipment. 

[0050] (Configuration in the pixel section of an electro-optic device) The configuration in the pixel 
section of the electro-optic device in the operation gestalt of this invention is first explained with 
reference to drawing 3 from drawing 1 . Drawing 1 is equal circuits, such as various components in two 
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or more pixels formed in the shape of [ which constitutes the image display field of an electro-optic 
device ] a matrix, and wiring. Drawing 2 is a top view of two or more pixel groups where the TFT array 
substrate with which the data line, the scanning line, a pixel electrode, etc. were formed adjoins each 
other. Drawing 3 is the A-A' sectional view of drawing 2 . In addition, in order to make each class and 
each part material into the magnitude of extent which can be recognized on a drawing, scales are made 
to have differed for each class or every each part material in drawing 3 . 

[0051] In drawing 1 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel 
electrode 9a concerned, respectively is formed in two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, and 
data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. The picture signals SI, S2, — , Sn written in data-line 6a may be supplied to line sequential, and 
you may make it supply them to this order for every group to two or more data-line 6a which adjoin 
each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and it consists of 
predetermined timing so that the scan signals G1, G2, — , Gm may be impressed to scanning-line 3a in 
pulse line sequential at this order. It connects with the drain of TFT30 electrically, and pixel electrode 
9a writes in the picture signals S1, S2, — , Sn supplied from data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch to predetermined timing. Fixed period maintenance 
of the picture signals S1, S2, — , Sn of the predetermined level written in the liquid crystal as an 
example of electrooptic material through pixel electrode 9a is carried out between the 
counterelectrodes formed in the opposite substrate mentioned later. When the orientation and order of 
molecular association change with the voltage levels impressed, liquid crystal modulates light and 
enables a gradation display. The transmission to incident light decreases according to the electrical 
potential difference impressed in the unit of each pixel when it was in no MARI White mode, if it is in 
NOMA reeve rack mode, the transmission to incident light will be increased according to the electrical 
potential difference impressed in the unit of each pixel, and light with the contrast according to a picture 
signal will carry out outgoing radiation from an electro-optic device as a whole. Here, in order to prevent 
the held picture signal leaking, storage capacitance 70 is added to the liquid crystal capacity and 
juxtaposition which are formed between pixel electrode 9a and a counterelectrode. 
[0052] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a0 is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a 
in every direction. 

[0053] Moreover, scanning-line 3a is arranged so that channel field 1a' shown in the slash field of a Fig. 
Nakamigi riser among semi-conductor layer 1a may be countered, and scanning-line 3a functions as a 
gate electrode. While especially scanning-line 3a is broadly formed in the part used as the gate 
electrode concerned with this operation gestalt both the sides of semi-conductor layer 1a which sees 
superficially and is prolonged along with data-line 6a are equipped with lobe 3b which projects from the 
part concerned formed broadly, respectively ( drawing 2 — setting — four places, the diagonal right of 
each channel field 1a\ the diagonal left, the diagonal below, and the diagonal below). The configuration 
and the operation effectiveness of this lobe 3b are behind explained in full detail with reference to 
drawing 8 from drawing 4 . 

[0054] Thus, TFT30 for pixel switching by which opposite arrangement of the scanning-line 3a was 
carried out as a gate electrode is formed in the crossing part of scanning-line 3a and data-line 6a at 
channel field 1a', respectively. 

[0055] As shown in drawing 2 and drawing 3 , storage capacitance 70 is formed by carrying out opposite 
arrangement of the junction layer 71 as a pixel potential side capacity electrode connected to high 
concentration drain field 1e (and pixel electrode 9a) of TFT30, and a part of capacity line 300 as a fixed 
potential side capacity electrode through a dielectric film 75. 

[0056] The capacity line 300 functions also as a fixed potential side capacity electrode while it consists 
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of a conductive light-shielding film containing a metal or an alloy and constitutes an example of a top 
light-shielding film. The capacity line 300 consists of the metal simple substance containing at least one 
of refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, a thing 
that carried out the laminating of these. However, the capacity line 300 may have the multilayer 
structure to which the laminating of the 1st film which consists of conductive polish recon film etc., and 
the 2nd film which consists of metal silicide film containing a refractory metal etc. was carried out. 
[0057] The junction layer 71 consists of conductive polish recon film, and functions as a pixel potential 
side capacity electrode. The junction layer 71 has a function as a light absorption layer arranged 
between the capacity line 300 as a top light-shielding film besides the function as a pixel potential side 
capacity electrode, and TFT30, and has further the function which carries out trunk connection of pixel 
electrode 9a and the high concentration drain field 1e of TFT30. However, the junction layer 71 as well 
as the capacity line 300 may consist of the monolayer film or multilayers containing a metal or an alloy. 
[0058] The capacity line 300 was seen superficially, and is extended in the shape of a stripe along with 
scanning-line 3a, and the part which laps with TFT30 has projected it under drawing 2 Nakagami. And it . 
sees superficially to the TFT30 up side on the TFT array substrate 10, the grid-like top light-shielding 
film is constituted, and by data-line 6a prolonged, respectively and the capacity line 300 prolonged in the 
longitudinal direction in drawing 2 , respectively carrying out a phase crossover, and forming it in the 
lengthwise direction in drawing 2 has prescribed the opening field which is each pixel. 
[0059] As especially this operation gestalt shows to drawing 3 , to the substrate light-shielding film 12 
on the TFT array substrate 10 And (in order to avoid complication of a drawing, it is not shown in 
drawing 2 ), Slot 12cv which sees superficially and is prolonged along with data-line 6a by both side of 
semi-conductor layer 1a is dug, and it corresponds to this slot 12cv. Scanning-line 3a (lobe 3b is 
included) by which laminating formation is carried out in the upper part, the junction layer 71, the 
capacity line 300, and data-line 6a contain the part formed at the concave at the bottom, respectively. 
The configuration and the operation effectiveness concerning this slot 12cv are also behind explained in 
full detail with reference to drawing 8 from drawing 4 with the configuration and the operation 
effectiveness of lobe 3b of scanning-line 3a. 

[0060] As shown in drawing 2 and drawing 3 , bottom light-shielding film 1 1a is prepared in the TFT30 
bottom on the TFT array substrate 10 in the shape of a grid. 

[0061] Bottom light-shielding film 11a consists of the metal simple substance containing at least one of 
refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, a thing 
that carried out the laminating of these like the above-mentioned like the capacity line 300 which 
constitutes an example of a top light-shielding film. 

[0062] Moreover, in drawing 3 , the dielectric film 75 arranged between the junction layer 71 as a 
capacity electrode and the capacity line 300 consists of silicon oxide film, such as comparatively thin 
HTO (High Temperature Oxide) film of about 5-200nm of thickness, and LTO (Low Temperature Oxide) 
film, or a silicon nitride film. As long as membranous dependability is fully acquired from a viewpoint 
which increases storage capacitance 70, a dielectric film 75 is so good that it is thin. 
[0063] Moreover, it is installed in the perimeter from the image display field where pixel electrode 9a has 
been arranged, it connects with the constant source of potential electrically, and let the capacity line 
300 be fixed potential. The constant source of potential of a positive supply or a negative supply 
supplied to the data-line drive circuit (it mentions later) which controls the sampling circuit which 
supplies the scanning-line drive circuit (it mentions later) and picture signal for supplying the scan signal 
for driving TFT30 to scanning-line 3a as a starting constant source of potential to data-line 6a is 
sufficient, and the constant potential supplied to the counterelectrode 21 of the opposite substrate 20 
is also available. Furthermore, in order to avoid that the potential fluctuation does a bad influence to 
TFT30 also about bottom light-shielding film 1 1a, it is good to install in the perimeter from an image 
display field, and to connect with the constant source of potential like the capacity line 300. 
[0064] Pixel electrode 9a is electrically connected to high concentration drain field 1e among semi- 
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conductor layer 1a through contact holes 83 and 85 by relaying the junction layer 71. namely, — this 
operation gestalt — the junction layer 71 — the function as a pixel potential side capacity electrode of 
storage capacitance 70, and the function as a light absorption layer — in addition, the function which 
carries out trunk connection of the pixel electrode 9a to TFT30 is achieved. Thus, if the junction layer 
71 is used, even if the distance between layers is long to about 2000nm, between both is comparatively 
connectable good in two or more in-series contact holes of a minor diameter, avoiding the technical 
difficulty which connects between both in one contact hole, it becomes possible [ raising a pixel 
numerical aperture ], etching at the time of contact hole puncturing runs, and it is useful also to 
prevention. 

[0065] The electro-optic device is equipped with the transparent TFT array substrate 10 and the 
transparent opposite substrate 20 by which opposite arrangement is carried out at this in drawing 2 and 
drawing 3 . The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, 
and a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. 

[0066] As shown in drawing 3 , pixel electrode 9a is prepared in the TFT array substrate 10, and the 
orientation film 16 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 9a consists of transparent conductive film, such as 
for example, ITO (Indium Tin Oxide) film. Moreover, the orientation film 16 consists of organic film, such 
as for example, polyimide film. 

[0067] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive film, such as for example, ITO film. Moreover, the orientation film 22 consists of organic film, 
such as polyimide film. 

[0068] You may make it prepare the light-shielding film of the shape of the shape of a grid, and a stripe 
in the opposite substrate 20. It can prevent more certainly that the incident light from the opposite 
substrate 20 side invades into channel field 1a', low concentration source field- 1b, and low concentration 
drain field 1c by the light-shielding film on the opposite substrate 20 concerned with the capacity line 
300 and data-line 6a which constitute a top light-shielding film from taking such a configuration like the 
above-mentioned, furthermore, the field where incident light is irradiated to the light-shielding film on 
such an opposite substrate 20 at least — high — it serves to prevent the temperature rise of an 
electro-optic device by forming by the film [ **** ]. In addition, in this way, the light-shielding film on 
the opposite substrate 20 is formed so that it may be located inside the protection-from-light layer 
which sees superficially preferably and consists of a capacity line 300 and data-line 6a. Thereby, the 
effectiveness of such protection from light and temperature rise prevention is acquired by the light- 
shielding film on the opposite substrate 20, without lowering the numerical aperture of each pixel. 
[0069] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the 
liquid crystal which is an example of electrobptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 
[0070] Furthermore, the substrate insulator layer 12 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 12 has the function to prevent degradation of the property of 
TFT30 for pixel switching with the dry area at the time of polish of the front face of the TFT array 
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substrate 10, the dirt which remains after washing, by being formed all over the TFT array substrate 10 
besides the function which carries out layer insulation of TFT30 from bottom light-shielding film 1 1a. 
[0071] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1 d list of high concentration source fields of low concentration source 
field 1b and low concentration drain field 1c of the insulator layer 2 containing the gate dielectric film 
with which scanning-line 3a and semi-conductor layer 1a are insulated, and semi-conductor layer 1a, 
and semi-conductor layer 1a is equipped with high concentration drain field 1e. 

[0072] On scanning-line 3a, the 1st interlayer insulation film 41 with which the contact hole 83 which 
leads to the contact hole 81 and high concentration drain field 1e which lead to 1d of high concentration 
source fields was punctured respectively is formed. 

[0073] On the 1st interlayer insulation film 41, the junction layer 71 and the capacity line 300 are formed, 
and the 2nd interlayer insulation film 42 with which the contact hole 81 and contact hole 85 which lead 
to 1d of high concentration source fields and the junction layer 71, respectively were punctured 
respectively is formed on these. 

[0074] In addition, with this operation gestalt, activation of the ion poured into the polish recon film 
which constitutes semi-conductor layer 1a and scanning-line 3a may be attained by performing 1000- 
degree C baking to the 1st interlayer insulation film 41. On the other hand, you may make it aim at 
relaxation of the stress produced near the interface of the capacity line 300 by not performing such 
baking to the 2nd interlayer insulation film 42. 

[0075] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation 
film 43 with which the contact hole 85 which leads to the junction layer 71 was formed is formed on 
these. Pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 43 constituted in 
this way. 

[0076] By carrying out the laminating of the conductive layer of many predetermined patterns, as 
especially this operation gestalt showed to drawing 3 That a level difference arises to the field in 
alignment with data-line 6a and scanning-line 3a in the substrate side (namely, front face of the 3rd 
interlayer insulation film 43) of pixel electrode 9a Flattening processing of the front face of the 3rd 
interlayer insulation film 43 is carried out (for example, by grinding by CMP (Chemical Mechanical 
Polishing) processing etc.). Or it is easing by forming in Taira and others using organic [ SOG ] (Spin On 
Glass). Thus, a poor image, such as poor orientation of the liquid crystal which finally originated in the 
level difference, can be reduced by easing the level difference between the field where wiring, a 
component, etc. exist, and the field not existing. However, it replaces with the 3rd interlayer insulation 
film 43 in this way performing flattening processing, or in addition, at least one of the TFT array 
substrate 10, the substrate insulator layer 12, the 1st interlayer insulation film 41, and the 2nd interlayer 
insulation films 42 may be trenched, and flattening processing may be performed by embedding wiring 
and the TFT30 grade of data-line 6a etc. 

[0077] (Protection from light by the scanning line, the capacity line, and the data line) Next, the 
configuration and the operation effectiveness concerning slot 12cv dug in the configuration and the 
operation effectiveness list of lobe 3b of scanning-line 3a in the operation gestalt of the electro-optic 
device mentioned above with reference to drawing 8 from drawing 4 by the substrate insulator layer 1 2 
are explained in full detail. It is the top view which drawing 4 extracts slot 12cv (the lower right shows in 
the hatching field of ** among drawing 4 ) dug by lobe 3b of scanning-line 3a, and the substrate 
insulator layer 12 among drawing 2 here with semi-conductor layer 1a (a drawing middle point line 
shows), and is shown in it, drawing 5 is the B-B' sectional view of drawing 4 , and drawing 6 is the C-C 
sectional view of drawing 4 . Drawing 7 is the D-D'B-B of drawing 4 [ in / it is a sectional view and / in 
drawing 8 / a deformation gestalt ]' sectional view of drawing 4 . 

[0078] As shown in drawing 7 from drawing 4 , along with data-line 6a, slot 12cv is dug in the substrate 
insulator layer 12 by both the sides of semi-conductor layer 1a. In slot 12cv, lobe 3b of scanning-line 3a 



-12- 



is embedded partially, and the junction layer 71, the capacity line 300, and data-line 6a are further 
embedded partially through the interlayer insulation film 41 and the interlayer insulation film 42 grade. 
Thereby, lobe 3b of scanning-line 3a, the capacity line 300, and data-line 6a contain the part formed in 
the bottom at the concave corresponding to slot 12cv on each sectional view shown in drawing 7 from 
drawing 5 . 

[0079] Therefore, incident light and return light which advance aslant to the substrate side of the TFT 
array substrate 10 since lobe 3b is prepared in the 1st at scanning-line 3a, The light of slant, such as 
internal reflection light based on these and multiple echo light, in a list It can prevent partially at least 
not only by the body section but by the light absorption or the light reflex especially by lobe 3b which 
functions carrying out incidence to channel field 1a and its adjoining field (namely, low concentration 
source field 1b and low concentration drain field 1c) as a gate electrode among scanning-line 3a. Under 
the present circumstances, since it shades by lobe 3b (and body section of scanning-line 3a) close to 
semi-conductor layer 1a, the protection from light concerned can be performed very effectively. 
[0080] Moreover, scanning-line 3a which functions semi-conductor layer 1a on the 2nd as a wrap top 
light-shielding film from the bottom (lobe 3b is included), Since the junction layer 71, the capacity line 
300, and the data line 6 contain the part formed in the bottom at the concave corresponding to slot 
12cv, respectively As compared with the case where a top light-shielding film is flat, the light of slant, 
such as internal reflection light based on incident light and return light and multiple echo light, in the 
incident light list which advances aslant to a substrate side Finally it can prevent more effectively 
carrying out incidence to channel field 1a and its adjoining field from the slant bottom by the top light- 
shielding film concerned. That is, since it becomes strong according to inclination fang furrow 12cv 
which diffuses the light of the slant from a top by the top-face part of the top light-shielding film which 
is a concave (or on convex) to the down side, the carrying-out [ from the slant bottom / to channel field 
1a and its adjoining field ]-finally-incidence quantity of light can be reduced, in addition, since it is the 
same, bottom light-shielding film 11a may be partially formed in a concave reversely [ vertical ] with the 
irregularity of the top light-shielding film mentioned above at least with the up side (namely, the bottom 
— convex). 

[0081] In addition, with this operation gestalt, since the part containing a gate electrode is formed 
broadly, scanning-line 3a can improve the protection-from-light engine performance in the slanting 
channel field by scanning-line 3a to light and its slanting adjoining field. 

[0082] With this operation gestalt, as shown in drawing 2 and drawing 3 , various light-shielding films are 
performing protection from light to TFT30 from the upper and lower sides here. That is, to the incident 
light which carries out incidence, the capacity line 300 and data-line 6a function as a top light-shielding 
film from the bottom (namely, incidence side of incident light) in an electro-optic device. On the other 
hand, to the return light which carries out incidence, bottom light-shielding film 1 1a functions as a 
bottom light-shielding film literally from the bottom (namely, outgoing radiation side of incident light) in 
the electro-optic device concerned. Therefore, it is thought that there is neither the need of preparing 
lobe 3b in scanning-line 3a, nor the need of giving a configuration special to top light-shielding film slack 
capacity line 300 grade by slot 12cv. However, incident light contains the slanting light which carries out 
incidence from across to a substrate 10. For example, the incident angle contains the component from 
which even ten - about 15 degrees shift [ perpendicular ] about 10%. Return light contains slanting light 
similarly. For this reason, it is reflected on the top face of a substrate 10, the top face of bottom light- 
shielding film 1 1a, etc., or slanting light is reflected on the inferior surface of tongue of a top light- 
shielding film etc., these are further reflected by other interfaces in the electro-optic device concerned, 
and internal reflection light and multiple echo light are generated. Therefore, it can be said that the 
effectiveness of lobe 3b which shades by the side of semi-conductor layer 1a like this operation gestalt, 
and protection from light by the concave part corresponding to slot 12cv is large since the light of the 
slant which advances through the clearance between both even if it has various light-shielding films up 
and down of TFT30 may exist. 
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[0083] As explained with reference to drawing 7 from drawing 4 above,* according to the electro-optic 
device of this operation gestalt, by preparing lobe 3b and slot 1 2cv, even if it is under a severe condition 
in which lightfastness is raised and powerful incident light and return light carry out incidence, the 
switching control of the pixel electrode 9a can be carried out good by TFT30 by which optical leakage 
current was reduced, and, finally, the bright image of high contrast can be displayed. 
[0084] In addition, with this operation gestalt, since a top light-shielding film consists of parts of 
scanning-line 3a (lobe 3b is included), the capacity line 300, data-line 6a, etc., the laminated structure 
on the TFT array substrate 10 and simplification of a production process can be attained as a whole. 
Furthermore, the additional process is unnecessary in order that it may form lobe 3b from the same film 
as scanning-line 3a with this operation gestalt, since lobe 3b becomes in one. 

[0085] With this operation gestalt explained above, scanning-line 3a may be constituted from a light- 
shielding film containing a metal or an alloy like the case of the capacity line 300 or substrate light- 
shielding film 11a (for example, the metal simple substance containing at least one of refractory metals, 
such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, the thing that carried out the 
laminating of these). Thus, if constituted, the protection-frorrHight engine performance in the slanting 
channel field and slanting channel adjoining field to light can be improved more by scanning-line 3a and 
lobe 3b. 

[0086] With this operation gestalt explained above, although four lobe 3b is formed to each channel field 
1a', whether it forms only in **** of channel field 1a' or forms only the channel field 1a' bottom only in 
the bottom by drawing 2 R> 2, a certain amount of similar effectiveness is acquired. For example, what 
is necessary is to prepare three or less lobe 3b in **** for every channel field only at a chisel, a top, or 
the bottom, without adding unreasonableness to a layout, when it is difficult to form a total of four lobe 
3b in both both the sides of channel field 1a', or the upper and lower sides in view of arrangement of 
wiring in the perimeter of semi-conductor layer 1a, a component, etc. 

[0087] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt 
explained above as preferably shown in drawing 3 , you may be TFT of the self aryne mold which may 
have the offset structure which does not drive an impurity into low-concentration source field 1b and 
low-concentration drain field 1c, drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning-line 3a, and forms the high-concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the leakage 
current of a joint with a channel, the source, and a drain field can be prevented, and the current at the 
time of OFF can be reduced. 

[0088] In addition, as shown in drawing 8 , it replaces with the substrate insulator layer 12, and slot 41 cv 
is dug in the 1st interlayer insulation film 41, and even if it forms so that the part formed in the junction 
layer 71, the capacity line 300, and the data line 6 which constitute a top light-shielding film at the 
concave at the bottom corresponding to slot 41 cv, respectively may be included, the protection-from- 
light engine performance similar to an above-mentioned operation gestalt is obtained. 
[0089] (Manufacture process) Next, the manufacture process of the electro-optic device by this 
invention is explained with reference to drawing 9 and drawing 10 . Drawing 9 and drawing 1 0 are 
process drawings showing order for the situation near semi-conductor layer 1a of an electro-optic 
device [ in / here / each process of a manufacture process ] later on with the C-C sectional view of 
drawing 4 like drawing 6 . 

[0090] As first shown in the process (1) of drawing 9 , the TFT array substrates 10, such as a quartz 
substrate, hard glass, and a silicon substrate, are prepared. Here, preferably, annealing treatment is 
carried out at inert gas ambient atmospheres, such as N2 (nitrogen), and an about 900-1 300-degree C 
elevated temperature, and it pretreats so that distortion produced in the TFT array substrate 10 in the 
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elevated-temperature process carried out behind may decrease. 

[0091] then, the whole surface of the TFT array substrate 10 processed in this way — metal alloy film, 
such as metal metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, and Pd, — sputtering — about 100- 
500nm thickness — the light-shielding film of about 200nm thickness is formed preferably. And by the 
photolithography and etching, a flat-surface configuration forms grid-like bottom light-shielding film 1 1a. 
[0092] Then, the substrate insulator layer 12 which consists of silicate glass film, such as NSG, PSG, 
BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. using TEOS (tetrapod ethyl orthochromatic 
silicate) gas, TEB (tetrapod ethyl boat rate) gas, TMOP (tetrapod methyl oxy-FOSU rate) gas, etc. with 
ordinary pressure or a reduced pressure CVD method is formed on bottom light-shielding film 1 1a. The 
thickness of this substrate insulator layer 12 may be about about 500-2000nm. 

[0093] Next, at the process (2) of drawing 9 , slot 1 2cv which has the flat-surface configuration shown 
in drawing 4 R> 4 in a photolithography list by dry cleaning and wet etching is dug. Depth of slot 12cv is 
set to about 500-1 500nm, corresponding to the thickness of the substrate insulator layer 12 so that it 
may leave the thickness of extent as which the thickness of substrate insulator layer 12 part located in 
the pars basilaris ossis occipitalis of slot 12cv functions good as a substrate insulator layer. 
[0094] Next, at the process (3) of drawing 9 , about 450-550 degrees C of amorphous silicon film are 
preferably formed comparatively on the slot 12 substrate insulator layer 12 in which cv was dug with the 
reduced pressure CVD (for example, CVD with a pressure of about 20-40Pa) using the mono-silane gas 
of flow rate about 400 to 600 cc/min, disilane gas, etc. of about 500 degrees C in a low-temperature 
environment, then, ****** which performs annealing treatment of 4 - 6 hours preferably at about 600- 
700 degrees C in nitrogen-gas-atmosphere mind for about 1 to 10 hours — the polish recon film — the 
particle size of about 50-200nm — solid phase growth is carried out until it becomes the particle size of 
about 100nm preferably. As an approach of carrying out solid phase growth, the annealing treatment 
using RTA (Rapid Thermal Anneal) is sufficient, and the laser annealing using an excimer laser etc. is 
sufficient. Under the present circumstances, according to whether TFT30 for pixel switching is used as 
an n channel mold, or it is made a p channel mold, the dopant of V group element or an III group element 
may be slightly doped by an ion implantation etc. And semi-conductor layer 1a which has a 
predetermined pattern is formed by the photolithography and etching. 

[0095] then, semi-conductor layer 1a which constitutes TFT30 — the temperature of about 900-1300 
degrees C — desirable — the temperature of about 1000 degrees C — oxidizing thermally — lower 
layer gate dielectric film — forming — continuing — a reduced pressure CVD method etc. — or the 
insulator layer 2 which consists of multilayer high-temperature-oxidation-by this silicon film (HTO film) 
which forms the upper gate dielectric film, or a silicon nitride film (gate dielectric film is included) is 
formed by carrying out by continuing both, consequently, semi-conductor layer 1a — the thickness of 
about 30-1 50nm — desirable — the thickness of about 35-50nm — becoming — the thickness of an 
insulator layer 2 — the thickness of about 20-1 50nm — it becomes the thickness of about 30-1 OOnm 
preferably. 

[0096] Then, in order to control the threshold voltage Vth of TFT30 for pixel switching, only the 
specified quantity set up beforehand dopes dopants, such as boron, by an ion implantation etc. to an N 
channel field or a P channel field among semi-conductor layer 1a. 

[0097] Next, at the process (4) of drawing 9 , the polish recon film is deposited with a reduced pressure 
CVD method etc., thermal diffusion of Lynn (P) is carried out further, and this polish recon film is 
electric-conduction-ized. Or the doped silicon film which introduced P ion into membrane formation and 
coincidence of this polish recon film may be used. The thickness of this polish recon film is about 350nm 
preferably in about 100-500nm thickness. And scanning-line 3a of a predetermined pattern including the 
gate polar zone of TFT30 and lobe 3b (refer to drawing 4 ) is formed by the photolithography and 
etching. 

[0098] For example, when setting TFT30 to TFT of an n channel mold with LDD structure, in order to 
form low concentration source field 1b and low concentration drain field 1c in semi-conductor layer 1a 
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first, the dopant of V group elements, such as P, is doped by low concentration, using scanning-line 3a 
(gate electrode) as a mask (with for example, dose which is one to 3x1013-/cm2 about P ion). Thereby, 
semi-conductor layer 1a under scanning-line 3a becomes channel field 1a\ Furthermore, in order to 
form 1d of high concentration source fields and high concentration drain field 1e which constitute TFT30 
for pixel switching, the resist layer which has a flat-surface pattern with wide width of face rather than 
scanning-line 3a is formed on scanning-line 3a. then, the dopant of V group elements, such as P, is 
doped by high concentration (for example, P ion — - the dose of one to 3x1015-/cm2). In addition, it is 
good also as TFT of offset structure, without, for example, performing a low-concentration dope, and it 
is good also as TFT of a self aryne mold by the ion-implantation technique using P ion, B ion, etc., using 
scanning-line 3a as a mask. Scanning-line 3a is further formed into low resistance by the dope of this 
impurity. 

[0099] Next, at the process (5) of drawing 9 , the 1st interlayer insulation film 41 which consists of 
silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. using 
TEOS gas, TEB gas, TMOP gas, etc. with ordinary pressure or a reduced pressure CVD method is 
formed on scanning-line 3a. The thickness of this 1st interlayer insulation film 12 may be about about 
500-2000nm. Preferably, annealing treatment is carried out at an elevated temperature with an extent of 
800 degrees C, and the membraneous quality of an interlayer insulation film 41 is raised here. 
[0100] Then, coincidence puncturing of the non-illustrated contact hole 83 (refer to drawing 2 and 
drawing 3 ) is carried out by dry etching to an interlayer insulation film 41, such as reactive ion etching 
and reactant ion beam etching. 

[0101] Then, the polish recon film is deposited with a reduced pressure CVD method etc., thermal 
diffusion of Lynn (P) is carried out further, and this polish recon film is electric-conduction-ized. Or the 
doped silicon film which introduced P ion into membrane formation and coincidence of this polish recon 
film may be used. The thickness of this polish recon film is about 150nm preferably in about 100-500nm 
thickness. And the non-illustrated junction layer 71 (refer to drawing 2 and drawing 3 ) is formed by the 
photolithography and etching. 

[0102] Then, the dielectric film 75 which consists of high-temperature-oxidation silicon film (HTO film) 
or a silicon nitride film by the reduced pressure CVD method, a plasma-CVD method, etc. is deposited 
at the comparatively thin thickness of about 50nm of thickness on the pixel electrode junction layer 71 
which serves as a pixel potential side capacity electrode, and the 1st interlayer insulation film 41. 
However, like the case of an insulator layer 2, a dielectric film 75 may constitute monolayer or 
multilayers either, and can be formed with various kinds of well-known techniques used for generally 
forming the gate dielectric film of TFT. And since storage capacitance 70 becomes large so that a 
dielectric film 75 is made thin, it is advantageous, if a dielectric film 75 is formed after all so that it may 
become the very thin insulator layer of 50nm or less of thickness on condition that defects, such as a 
film tear, do not arise. 

[0103] Then, metal alloy film, such as metal metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, and Pd, 
is formed by sputtering on a dielectric film 75 at about 100-500nm thickness. And by the 
photolithography and etching, the capacity line 300 with a predetermined pattern is formed. That is, 
storage capacitance 70 is completed. 

[0104] however, in constituting the capacity line 300 from multilayers The polish recon film is first 
deposited with a reduced pressure CVD method etc. on a dielectric film 75. Furthermore, carry out 
thermal diffusion of Lynn (P), electric-conduction-ize this polish recon film, and the 1st film is formed. 
Besides, further, by using metal alloy film, such as metal metallurgy group silicide, as the 2nd film, after 
carrying out laminating formation, the capacity line 300 which has a predetermined pattern from the 1st 
and 2nd film by the photolithography and etching may be formed. 

[0105] Next, at the process (6) of drawing 10 , the 2nd interlayer insulation film 42 which consists of 
silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. is 
formed, for example using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. The 
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thickness of the 1st interlayer insulation film 42 is about 500-1 500nm. 

[0106] Then, the non-illustrated contact hole 81 (refer to drawing 2 and drawing 3 ) is punctured by dry 
etching to the 2nd interlayer insulation film 42, such as reactive ion etching and reactant ion beam 
etching. 

[0107] Then, it deposits on about 300nm preferably in about 100-500nm thickness by sputtering etc. the 
whole surface on the 2nd interlayer insulation film 42 by making low resistance metal metallurgy group 
silicide, such as aluminum of protection-frorrHight nature, etc. into a metal membrane. And data-line 6a 
which has a predetermined pattern is formed by the photolithography and etching. 
[0108] Next, at the process (7) of drawing 10 , the 3rd interlayer insulation film 43 which consists of 
silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc. is 
formed using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. so that a data-line 
6a top may be covered. The thickness of the 3rd interlayer insulation film 43 is about 500-1 500nm. 
[0109] Then, the non-illustrated contact hole 85 (refer to drawing 2 and drawing 3 ) is punctured by dry 
etching to the 3rd interlayer insulation film 43, such as reactive ion etching and reactant ion beam 
etching. 

[01 10] Then, transparent conductive film, such as ITO film, is deposited by spatter processing etc. on 
the 3rd interlayer insulation film 43 at the thickness of about 50-200nm. And pixel electrode 9a is 
formed by the photolithography and etching. In addition, when using the liquid crystal equipment 
concerned for the liquid crystal equipment of a reflective mold, pixel electrode 9a may be formed from 
an opaque ingredient with high reflection factors, such as aluminum. 

[01 1 1] Then, after applying the coating liquid of the orientation film of a polyimide system on pixel 
electrode 9a, the orientation film 16 (refer to drawing 3 ) is formed by performing rubbing processing in 
the predetermined direction so that it may have a predetermined pre tilt angle etc. 

[01 12] On the other hand, about the opposite substrate 20 shown in drawing 3 , a glass substrate etc. is 
prepared first, and after the light-shielding film as a frame carries out the spatter of the chromium metal, 
it is formed through a photolithography and etching. In addition, these light-shielding films do not need to 
be conductivity and may form others, carbon, and Ti, such as Cr, nickel, and aluminum, from ingredients, 
such as resin black distributed to the photoresist. [ metallic material ] 

[01 13] Then, a counterelectrode 21 is formed by spatter processing etc. all over the opposite substrate 
20 by depositing transparent conductive film, such as ITO, on the thickness of about 50-200nm. 
Furthermore, after applying the coating liquid of the orientation film of a polyimide system all over a 
counterelectrode 21, the orientation film 22 (refer to drawing 3 ) is formed by performing rubbing 
processing in the predetermined direction so that it may have a predetermined pre tilt angle etc. 
[0114] Finally, the liquid crystal with which the TFT array substrate 10 and the opposite substrate 20 
with which each class was formed as mentioned above are stuck by the sealant (refer to drawing 1 1 and 
drawing 12 ) so that the orientation film 16 and 22 may meet, and they come to mix two or more kinds 
of pneumatic liquid crystals .to the space between both substrates by vacuum suction etc. is attracted, 
and the liquid crystal layer 50 of predetermined thickness is formed. 

[0115] According to the manufacture process of this invention explained above, the electro-optic device 
by this invention mentioned above can be manufactured. Under the present circumstances, since **** 
lobe 3b shown in drawing 4 can be formed only by adding some modification to patterning processing of 
scanning-line 3b in a process (4) especially, and it can form only by digging slot 12cv at a process (2) 
further so that the part formed in the bottom at the concave in the various electric conduction film 
which functions as a top light-shielding film in that upper part may be included, the manufacture process 
concerned can be carried out as a whole comparatively easily. 

[01 16] In addition, the processing which digs slot 12cv shown in the process (2) of drawing 9 in 
manufacturing the electro-optic device (refer to drawing 8 ) concerning the deformation gestalt 
mentioned above is omitted, instead, in the middle of a process (5), to the 1st interlayer insulation film 
41, if slot 41 cv is dug, it is sufficient, and the remaining process is the same with having been shown in 
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drawing 9 R> 9 and drawing 10 which were mentioned above, and ends. 

[0117] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 1 1 and 
drawing 12 . In addition, drawing 1 1 is the top view which looked at the TFT array substrate 10 from the 
opposite substrate 20 side with each component formed on it, and drawing 1212 is a H-H' sectional view 
of drawing 1 1 . 

[01 18] In drawing 1 1 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
light-shielding film 53 as a frame which specifies the circumference of image display field 10a is formed 
in parallel to the inside. The data-line drive circuit 101 and the external circuit connection terminal 102 
which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, 
and the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides 
which adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the 
scan signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line 
drive circuit 101 may be arranged on both sides along the side of image display field 10a. Furthermore, 
two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in the 
both sides of image display field 10a is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the flow material 106 
for taking a flow electrically between the TFT array substrate 10 and the opposite substrate 20 is 
formed. And as shown in drawing 12 , the opposite substrate 20 with the almost same profile as the 
sealant 52 shown in drawing 1 1 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[01 19] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[0120] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with the operation gestalt explained with 
reference to drawing 12 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN (Twisted Nematic) mode, VA (Vertically Aligned) mode, and PDLC (Polymer 
Dispersed Liquid Crystal) mode, and the no MARI White mode / NOMA reeve rack mode, a polarization 
film, a phase contrast film, a polarizing plate, etc. are respectively arranged in a predetermined direction 
at the side in which the outgoing radiation light of the side in which the incident light of the opposite 
substrate 20 carries out incidence, and the TFT array substrate 10 carries out outgoing radiation. 
[0121] Since the electro-optic device in the operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
operation gestalt, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a on the opposite 
substrate 20 with the protective coat. If it does in this way, the electro-optic device in each operation 
gestalt is applicable about the color electro-optic device of direct viewing types other than a projector, 
or a reflective mold. Moreover, a micro lens may be formed so that it may correspond 1 pixel on [ one ] 
the opposite substrate 20. Or it is also possible to form a color filter layer in the bottom of pixel 
electrode 9a which counters RGB on the TFT array substrate 10 by a color resist etc. If it does in this 
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way, a bright electro-optic device is realizable by improving the condensing effectiveness of incident 
light. Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by 
depositing the interference layer to which the refractive index of many layers is different on the 
opposite substrate 20 again may be formed. According to this opposite substrate with a die clo IKKU 
filter, a brighter color electro-optic device is realizable. 

[0122] This invention is not restricted to the operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole specification, and the electro-optic device accompanied by such modification and 
its manufacture approach are also included in the technical range of this invention. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the operation gestalt of this invention, 
such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of an operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is the A-A' sectional view of drawing 2 . 

[Drawing 4] It is the top view shown with the slot extracted the lobe and the semi-conductor layer 
among drawing 2 , and the substrate insulator layer was trenched. 
[Drawing 5] It is the B-B' sectional view of drawing 4 . 
[Drawing 6] It is the C-C sectional view of drawing 4 . 
[Drawing 7] It is the D-D' sectional view of drawing 4 . 

[Drawing 8] It is the C-C sectional view of drawing 4 in a deformation gestalt. 

[Drawing 9] It is process drawing (the 1 ) showing order for the situation near the semi-conductor layer 
of the electro-optic device in each process of the manufacture process by this invention later on with 
the C-C sectional view of drawing 4 . 

[Drawing 10] It is process drawing (the 2) showing order for the situation near the semi-conductor layer 
of the electro-optic device in each process of the manufacture process by this invention later on with 
the C-C sectional view of drawing 4 . 

[Drawing 1 1] It is the top view which looked at the TFT array substrate in the electro-optic device of an 
operation gestalt from the opposite substrate side with each component formed on it. 
[Drawing 12] It is the H-H' sectional view of drawing 1 1 . 
[Description of Notations] 
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1a — Semi-conductor layer 

1a' — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 

1e — High concentration drain field 

2 — Insulator layer 

3a — Scanning line 

3b — Lobe 

6a — Data line 

9a — Pixel electrode 

1 0 — TFT array substrate 

10cv(s) — Slot 

11a — Bottom light-shielding film 
1 2 — Substrate insulator layer 
12cv(s) — Slot 
16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 
30 — TFT 

50 — Liquid crystal layer 

70 — Storage capacitance 

71 — Junction layer 
75 — Dielectric film 

81, 83, 85 — Contact hole 
300 — Capacity line 



[Translation done.] 
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M 6 a KS^oitfiStefB^S' L , I S> 2 » -v S : n tf\ £ , 

5 b'T t, JJIVS, T FT 3 0 ©<**— |i *3£itft 3 

S«|3 a-fc^^ttli^SE^-g-G L, G2, K Gm 

Hllftttt9 a ft,"T F T 3 OTO K uY->'fc:**«j»::8Btt ' 
$tCT*59> M7^^IfCfc2.TFT3 0Sr-S 

mmm*<DX>( y?-*m its k-jto % . 

B*;6tt»**ia"iHi«»S-i: S2, -S-nSrWJe 
©*V 5 ^"i/'-C»#atfi- «*«i9 a ^ LTl^ 

S2, ■»", Snli, 'ft»^5»|R|«glC-.- 

i-<5-. v y K^e- K-efcJttf ■ "*H*©Hf ; 

u^ 1 !/ --.vy ^-xx&nmmmmvm- 
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fcBte«*#y-*^3©fcl»<*fc«>fc, 9f*«tt9 a 
fc«=|6]«a-i©Wfc?|giSlcS*ua«EftS4iafc?iJK:*a* 
fi 7 0 *^AP"t-5o 
[0 0 5 2] H2-^jSU>T, l«*fSfi©TFT7l' 



•i. ••, , 



flXiSV. mmW&9'a<Dffl%<D&mz£*i£'yX7 t — 
[ 0 0 5 3 ]-"•*£, 1 •a"(0.5'%a t t i i&lh*5?)© 

*3tl& ; 3-a ;oSE@$^-C4b't); i$l3 a (i^- hfM 

i a ©nte'tc --(ig-2 fc*sv^-c, 

32?ttigB3 b ^'^.Tr.tv5<i C©gUffitt3 b©«j«&lf 

[ 0 0 5 4] Cl©'£5K:» v *aaSl3 a ^^-^^6 a i: 
©^H-f-5'iaBf»wfi^/r, 'f-^-fl^imi a' 

3 hw&£LXMftti£m$friz.mmx-< v^-y 

/ffl©T F T 3 , -0^ftfeJx-C'l/>5. 

[0 0 5 5 ] EI 2\Rt^l2l 3td^-t-J:!5 ^«^4 7 0 
fi, T F T 3 0 <D&mm h' \>4 V®« 1 e (RXfiM&n 
M9 a) fc^$H^Pilfe«&{«^*tg®i: bT©f 

i ■tv-'@je«tt:ffl!iaEft*Bifc-bic©S t »ll3 o o<o 

[oo56] -^gi^ 300 mz:ti&mx.tt-&&&-g 
' t &icmfcmi&w®mnM t x,x hmm-r s . ®mm 3 

OOli; 0iJx.fi, T i\ C r , W, Ta, Mb, Pbf 

W«-bfc <>'©<»*»'&* ffiu; ^ii»3 ad'fi, ma. 

tfi»«t©*i;?>y-3^K«r*»fo*«Jlll.*fcKiBj*4; 

[0 0 5 7] *mm 7>i it, «itfi3B»*<4©jKy v-y => ■ 

.jg.7'i ^WKMBitiSi ;.UC-©«ffi©te, ±« 
J83tJSt 'Ui-C^SfiH 3?6-*0?i T F T 3'0-i: ©W^Eg 

r a ^5T.F:*T.-3ioj©»«is,K-.v^ wmm 



50 t>m&.i,xi>£v 
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.[0.0 5 8] ®mB.3 0 Ofi¥ffif$Kji.T, *3£iH3 a . 
CiBot^ by^T^-ft^T*^ TFT 3 0 
5<@j^|g|2*±T^WL--0^„ -tLT, M\2*m 

tf5^ftgi3 o o ttm&misXjtmztizzt^x 

9. TFT7WSK1 0±tC*5tj-6.TFT 3 0 ©±tfi!) 

[00 5 9] ^ LT*^^ffiT*»i#{-. 0 3 It*-*" J: 
5 T F T 7 W.»K 10 ±©T»«3t«.l 2 fcfi 

d*) % flftlCat^l.l a ©ifilCT- ^iS6 a 
K o.Tift/ 5 ?S<L 2 cy«f,il,TtJtl, ,:ffl«l 2 
c vKS-H& L-T. ^CD±^C«Jfff$j££;ft,5:£3£i8ii3 a 
(^ttl^3 b «r£*r) , <PW9 7 1 , S4i»:3 0 O&t* 

V^-Ct; *Si^3 a<D??tllgB3.bco«^^ffi^)*:ir 
^fdIH.4^fel218S:#^LTi¥xS-t-2)c 
[0 0 6 0] 0 2^U!|21.3,{^-r«t TFT7W 
g*gl 0±tC*3(t^.TF!T3 0c7)T{&!llvfi> TW&ytf& 
1 1 a^*&T-^}-fS(7.bn-CV^or 

[00 6 1 ], Ttfttftisi 1 1 a an tumona < ±mmyt 
m<D—M*Mf&irzn&m 3 o o t mm^. m±&. t 

i, Cr, W- x T.a, M o . ..P b ^<OMfflM.&%,<D 0 *> 

fi [o .o & 2 ] .*fc»3"i5*v>T!\ m-mmmt utot,«, 

171 t^*^3 0 0 t©|BJlcE«$tu5fl«#K7 5 

(High Temperature Oxide) J^; L TO (Low Temperat 
ure Oxide) «W©BMfcf f 3 >^ #>*W*glt:->y 

[ 0 0 6. 3 lv*fc£*» 3 0 0 f*. ®^mte9 a 
ag£,LTtt, . T P T( 3 0 Sr»»1/5 

jE«w^Aflwoj&«fiait^i ±v\u»-:-»rtWR 20© 
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£.Ul'Jt9, =>^?# h*-;l'8 3SO ! 85^L-T^ 

USS t UT OttrtllCjP*.-Cs RRti 9 a £T F T 3 0 
^'f««tt-rS«t6Sr*fci-. r. O J:-5 7 1 £ 

•SRJJB-fJxtf, J||HIEgft**0!l*.tf 2 0 0 0 nm8tKS< 

ftBJHH&S:IIIiB booJfc«W/h«© - -ofiJliCE^J* a 
H*;-;vT*M*FBlSrA#ric^-e#, MiSfMn* 
*Kb&Z.ki*mbtt 9 h *-/V^?LBf{C*5 

[0 0 6.51 -H2Jfc.VH3'K:*S-Vvc % -.-«5K3t#SElltt, 
aSifcTFTTHJttll 0 b» Z*i\z*tm&W;p*iZ> 

1 of*, 09^.ri^s«> ^f7^s«, ->y = 

6>fc 9 , 2 0 fi. •WiLtf^^^SIR^JSaKE 

[0 0 6 61 0 3.(C^i-±5»-s TFT7K1S1 0 

#Kttb*XTV*S...:lII3lfWe9 att^^tf, I TO (In 
dium Tin Oxide) . ifO^B^^^'ttM^fe.:^ 5. ^fc 
laifi]^ 1 . 6 tt«*.tf.i; sK.y >f 5 KR« if «3?fiPfiWil*» b t£ 
5c,- • ., ' • ' ••• 

[0 0 6 71 »[6]««2 OtCfi. -t©.^ffifc«o 

\%btiX\,^ a .tt$M2 ittMA.tfv.-rl T.O)K'5eif©. 

aw#*ttiid>fe4:5. *-fcgai^])g2 2« v Tify-f^K 

[0 0 6 8] ^|6]S«2;0(ctt N *&^Xfi^ hy^? 
3 0 0ST^X-^«l6 a t*CStt»lSlWS2 0±oa 

)t^(-J;?) x *f(fi]£«2 oW^bcoAM^t^^-Y^^ 

i <o J; 5-*»IrI** 2 0:ihoJE3ttltt\ < ; 1 1> Alt 

5 2 0 ±©S3t)«tt»* U< idv spiBttfc* 

T^aa 3 0. 0 1 7?- fiM 6^ k M bte 5 © fflij 

«t 5 fc»jjtf a-. . c 9\ ttfamm 2 0 
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a£*v w.8*M5'0&Mj8i.£*iz>. jsnuisowu mm 

6RV2 2td«t9g)f^BB|6]^t!iSri5. «M5 0 

ta&fefr % ft io 9 S— /I'tttt; TFT7K St£ 1 0 & 
tWAXK 2 0 Sr-tn^Wfflja-eK D-fr'sb***:*©, 
"« x_ 3t W^ttWJp-^JRffll^^jlf IB *» ft S S! t? ifo 

[0 0 7 0] KfC x WJfr;** >fy^flTFT3 0©T 
fctt, TJMfiMll'2#Rlt&tuTV»S. TMit&mmi 
2tt/T«aE*fflll 1 a^fc'TFT3 0$rlHiitt5 
'$StS©{tiL TFT7H1S1 0OiIt^Ji.3w 

t jr«t 9, T FTT'W'SS'l'o o^ffi^OfSi^lcdoit 

F T 3 0 ©«M4©^b*Klt>f 5««eSr#^5 0 
10 0 7 1] ElSIr&^T, I^^yfy^ffiTFT 
3 0J4, LDD (Lightly Doped Drain) IfigSr^TLT 
'*5-«3-; *S«3a; S^fe£iSl3 a i^WlICJ: t)^" 
r^/v-^§Ji5¥i*B 1 a ©^V-*>Vffi& 1 

a' ; *s&&i-h¥&m-r*±*Mmtsr-bm 
mm^ttmmm 2 , 1 a ©{hme 

1 tf&tfl&feA K W 1 c , l a (D&m 

[00 72] *aEisi3V±i£T±, Mm&y-xmi&i d 
[0 0 7 3] mimffi&mm4 i»£\zm%fflg-7 iav 

®mffit3 0o&m!$.£Kxte<9, r*t?> (Dilute, ffiis 

[0 0 7 4^ Wv ■*S6St»«"T?tt, £ 1IMI4 1 

#S 1 a -*>jifc3»»3 a 4r*/ftiT5jK y * !) •=• VIBIK&A 
Vtc-i *^V)]£&ik*®iX k fife*, Sfl2j§|!iMfe 

Jin 4 2fc*f Lrc (±, -£ ftMJ&Srtrfcftv * r t lc 

i *) s 3 : 0 0 <DftmWmz± &« ©@?0 

[0 0 7 5] -*2'JimiftlWlt4.2-±frf4^-^ai6 a# 

W$tuT*5t) ; •• r *ut> ©ihlctfi, W7'i <vj§ c 5 
a s ?£j#; Stit v v-s; 9 a' 14, i©J; 5 fcflWt $ 

arms 9 a ©t^b «h«»-jb swmiunK^ ©* 
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B) JC*3»t5x-^i®6 a ^^ 3 a fc»ofc««t 
C © Sr, 3 mmmmm 4 3 ©3?ffi£ TOffc 
«iai-5iiT? (0il;tf±V CMP (Chemical Mechanica 

i Polishing) &m<$xmm-?z>zbK&'9. *v^»±* 

ms OG (Spin On Glass) SrfflV>T¥£>fc7&*1-3 Z. t 

X-) .aw&u-ci^s. -©«t5fcia^ % m^&&&rz> 

FTT^isio, T4iifittflt i'-2 ; ; m im mmmm 
4 2mmnmm'4 2 © 5 *>>>ft < t t»-o\zm 

SrlBc-C, 'T-^ 6 a^CDi2^T FT 3 0^$rSfc 
3i ^ r t K <t -5 -spa^a Srtr o T t> J; v \ 

loo' 7 7] (^a, saisiRVff-VjftfciaaE 

%) H4d»fe'H8*#RHi;T, •±5EUfc««3t^ 

ISa©HJ£^tC*J»t5. *2i6S3 a CD?im$i5 3 b ©#f 
J^tf«Ufl&*itttf teT*Mft»K 1 2'fca8feixfc*l 2 
c v J::'fiiS«j*«^fflSa*fc'OV.^-c»Jfii-« 0 rrtc 

EI 4 tt. El 2 <D 0 ib^Wi 3 a <D^M 3 b SU«T**fe 

^ l 2 lets bix'SiS r-2 cv '(@4t, *T^ 5 *) 

■t) tmmw^x^-f^wmxfo'v . H5»t. ei4© 

B -B' , -*ia-6-»4, EI4©C-C' ifffiEl 

• ••TfcSV EI7'tt v EI4©D — D' Wtm^Xhr): E18 
•«\ ^JK^c:i3^5El4(OB-B' WffiE|-efo-5 0 
[0 0 7 8] EI4 d>bEI 7 tc^-r i 5 IC V TifiJfe&BI 1 

2t-f4, aOj^lSIC^-^^e aleffioti 

l 2 o*v«»Miric>>«*;ilto/^ 
■ 8/0»ttJ«|J-3-b^»^WtE«-«>a*H-C*S!J- v Kic:, m 
K«6t)l411'-lKi«W4''2-Wbt : t' t P«i7 ' 

1 >• 3 0 0,R^'r-^i^6 a *s»^«j»ES«>ii4 

ftTV^o -tltc«t!9 x EI5*»e>El7fc^i-#BrffiEI± 
'■C,. *aEi»3 a ©SJEtilSS 3 b , ^fii^ 3 ! O!.0Wf-^ 
»6'a tt, i» 1 2 c vizMfcVXTm\CWmcMf$,£ti 

[ 0 0 7 9 ] tSoT^ l IC, *^3 a KL^tUAS b # 
tSUt fetvtr.t ^ f F T T 10 ©StgBId 

^ - V * /t>0(# 1 a'iftV -t O ! (fiP *>, y - 

r b RW&fem K I c ) : .\Z Att-T 5 © 

Sr.; 7lli3 -tf'©5'*>^- h«lf-i;T«Mei-**fWB 

I- it 9 ;^>ft <-fct>»^W»c BJh-c*«65r ©BS, 

#ffa IC55^L7c^mS|5 3' b (S«iS»!3-a ©*^ 

gs)-»w«t. ymxzn ft 5'©.^>'^?!r»cs**«jK:sKia9t 

[OO80]SfeSS 2 IC, ••^flE»-l-a^akWI*»bS 5 
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tf) ; «MW7 1, mMtik 3 0 0 RTlf-VfaG fi* tt, < iS=" f b 7* h©BHfctr*ve# 5. 

* , il2cv »C*fJt> LTTM-HW^J&£HfcS$# [00 84] Jn*T#3»ftfl*tt-Cttx ±«»3fc«tt. * 

±^3^#¥*T*>S*&iJfc« Si^3a (fcttitt3b*r£tf) , §113 0 0, 7='-* 

LT, S«ffit-^UT^fetc:ittT-f-5Alt3t^^7Jt: »6 a.«*<B-ffl*»fe.*afc«>, iflcHTTFTTW 

If* © Pl&GHttK: Atti" -5 © £ , aKih«HS*JDt^J:o. a t FI-«*>b-flcWfc4S©-C, £ttt»3b«r?&fcf 

ttiflflfcfljfc) Tfc3±«ftK©±ffigC#K<£ 9 , ± [0 0 8 5] U±.W.W Lfc*^ffi^flgT-tt, *2t«i 3 a 

<iy*>b©^«)©Jt4rl£tfc$-y:2.^lBl* s flf 1 2.c vfclCC.. io §4i^ 3 0.0 ^TiffiiiftBI 1 1 a <DW& t mffl^ 

T3fi45<DT?, *^{C^*±ffl!l*vbf ^/HW&l a &SXtt^&&^tJ^ftlR. -(03*-fi\ T i , Cr.W, 

S..O 5 *«P^IM^t-Alt-t*5<0)t4<Sr'(g:i^T-# 5©T'i Ta,.Mo, P b ^©SSii^&M© 5 *>'J?fc-< £ t> — ? 

fc^.JtMfcJlMKte. (ap*»,-T*fciSi*fc) ^LTtJ; -©J: 5K*/8r*uf, *3ElS3 a&tf^ffl|f|53 b KJ; 

v\ . .. • • 9, &&<D%\z.ttir&^*.*>\&&^**^W^& 

[0-0.8-1] JP*.--C, ,*H16»tt^tt,"*aElSl3 art:, . fc*»t«aBttt«SrJ: 9 |6i±t*#.S. 

y- h«ffi.S:#tffl@fi^«lKfc?»ril*^T.v^5.0 J e, & IO 0 8 6] £JlJiBl»Ufc**ltJg«-e«:, ^WtB3 b 

[0 0 8 2] -v^mW^M-^fi< E 2 XifEl 3 ■ 2 -e^-*^MiW£ liar- ©±M©^XfiTffi!l©#-K:7lM 

.U^#D.<#«3l5*BtfcJ:-9TET.3:o.»E-»i-«a3tS:± LTW fc*S«oil«SWI!#»6*i»i6. 03*-f4\ 

to*, 3K«^*fSSi2*i«Ti (BP.' .■T*-Vk:*iaftJP**ti:4<». 1 Hr*fc«>**v^±« 

V, AW*©m*tffll)'*»-?>AJti-*B59*lw«'-UTH:,- • XttT«fcO*» .^-ir.-*/HH«*.K: 3'o6AT©^ffi»3 

^ t #9t, '.jfeicH 31 a fc««.ffl« 3. b.«rR»* [0 0 8 7] JEfcK±ttE ; L/fc^^l»^ttwlH*.;*-f 

^ itl 2 c v.tCj;!9.±{BliSjtJRfc5§Si»3 0 O^K 30 yf-y^MT F T 3,0 (4, ft £,L< 3.£^ Lfc «fc 0 

4*8iJ*««*r**.5j65.Rtt»4j»v^ «fc 5fc*#*.bih»*i? ' fcLDD«3S*»ojJs,''ffi*J* 1 bSUHSJR 

6>Ait.^5^«)3tSr.^t?^5. Alt^l^SE** ■ • M*3Mr»."4"CJ:v*U i<tee*l3a .0— A^bftS 

■6l-0*—:l'5aEKfe*-Ci**»*^fel 0%SS-i-A/-C*, . ,h.«fiSr-?^^.i: : l>T»a«W»4fe&tt*>&*, 

fc, -.«4*3t*s, S«l 0O'±B^T«»H a©± t;V7T7^f yI©T F : T,tfeot i J;v\. 

T\:TFt3 0.O±Ttc#fKfil^feJilSfMx;'CV^-C't> v M «<> fe©Wte2|8Et±©y->mtt&e»L.TfeJ:-v\ - w 

•1.0.0 8 3] 6l±B4A»5>H7«r#RRL.TttWL*iJ:5.. • 1 0 0 8.8 ]- Niv E8 :fc«fU*;Jt 5 2 

tWt-i>2sfc v4rRJf* ^i'fc-J:-.»K .«3fctt4r*«>^>H, . ' >«3tM>fe'#IJ^'fe.5i I 1?^f7 I?,i««p3|0i-o,5..i^x-' 
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[0 0 8 9] (MitT'D-fe^) *&W\Z. 

?«rBe2:PD4IK:Bi40C-c' WffiH-CH&jIo-cij* 

■fieia-pifc*. " 

[ 0 0 9 0 J 5fe-fEI 9 ©II ( 1 ) 5 fcv ^ 

*i o?rffl«-t-Sc :rt, , jf*u<tt>i2 , (ii) # 

<0*!£&tfX&mf5,E.-^>m 9 0 0~ 1 3 0 CCODiSffit? 

TFT7HIS1 0tcic5S*^>j&O&5J;5^ 

[0 091] m*X\ r©J:5ti0iiiHtTFT71^ 
YK&1 0©£5f:L, T i , Cr ; W, Ta , 'M.oW 

y 9 y V^i- i9, : 100~500n mS^BUf:, ft 

* L < 2 0 0 n mO«ff ©*JfciBISr^f-5 0 -t b 

T7^j- hy y^^-fsuteyf^iat), fiit 

^t©TW»l-la^t5 t ' 

[0 0 9 2] UtV*T\ T«7fcffill 1 a±fc; Mx.fi, 
#JECKttM]ECVI>$fe^K : J; 0 ! T£OS. (fh7 - if 
7V • i£)vy • *>y y— H) f E B (f h7- 
?x> • tK— hW-H # TMO P (rh7-^ ?W • 
sf-^f-V • U— H) Ty^^&ffli^T, NSG, PS 

G, BSC, B P SGfcifCDe?y >r— V%y*m, 

->y avjftttftftv.y a^il<»d»&3{e5T*l6IW«i 2 
£ ©TffifttS 1 2 ©JKfftt, Mil* 5 
0.0~2;0 0 0 nmSSfctS..'' . ; . - '< 

[0 0 9 3] K£H9ffiQBB (2) 7 ;f h y 

4 \z.tf bfc¥ffi?&lx'3r«o}* l' 2 c v *:»*•.:"« 12c 
vCJWtt. -*1 2 c'v©jEfB{Cfi:S-r5'T*ite^JKl* 

mm *mi- x o Tmtmm i 2 <omm \tns- cx m x. 

|J5 0 0~1 5 0-0 n'mSSttS. 
[0 0'9fl-*fcH9Oia (3) -vTfi, fl2cv(D 
JBfc*bfcT16l6«»I 2±{tv**&4 5 0~5 5 0=0, £f. 

* IXfiift 5 0 0tJ©tt««H6»af»<p-c; > M*^4 0 
0~6 0 0 c c Xm i n Jolf *\ i/i/y^tf 
^^SrffiV^MJECVD (Mx.fi, ■JE*i»2 0~4 0 P 

afflCVD) J: : 7*;V7 y V •=• ^JRSr^i" 

•*-©&, ^^H^tp-cr^e o o<~-7 o-o'ctcT 

^Jl~l 0B$P«fl, #£L< It- 4~6^©7=-/l-«i 
Hfclfc-fS r i K J: <0 , *K y -> y 3iV«Srtt 5 o ~ 2 0 
0 n m©i£@; £f £ L < fijft 1 Q 0 n m©i|$g i ft -5 * 
-C*@*B/*ft$*3. ■BWaj****«3WfetDTI4, RT 
A (Rapid- Thermal- Anneal) < £^0^7^=— ;>Ht£L3l"t i t> 
fti^U xat->-7 u-f-^5rf V*u-f-7--;v. 
t'tS^. r(D^, I$^-<5'f^I©T.F.T.3 0 



/5 

77^ -HTfcx ^ V «fc 0 ; 0T)£^ - f&W-f 5 ¥ 
*#Ji 1 a Sr^fifcf 5. 
[0 0 9 5] TFT3 0|rMt5^Il 

a £r#J'9 0 0~1 3 0 OtClI, £f ;£ L< fl&l 1 0 0 

Kxv. ^mio^tssk^v^m (htojk) 

V y = ^jB*>-fe ^, ( ^- h Sri^ tr) 2 $r 

Wjfjt^S.'-'S-OJS*, *m>&m l aitt, » 3 0 ~15 0 
n'mOf ^ fi.U< liift 3 5 ~5 .0 n'mOfJ i 4 

lfe^M:2 Wi¥$f± N »2 0^;l 5 O.hmOmZ. ft 
* L < (4#fr 3 0 ~ 1 0 0 n m©Jf:$ t 
[0 0 9 6] Il^v I^^^y^^f ©t F T 3 0 
©"^-u j/Va*-;V K«SJBEV t h Sr$!)ffl)-r^ ¥ 

[0 0 9 7] 9 ©XS' ( 4 ) ' Xii. SffiCVDfe 

^ic: i t) Tjf y -yy-a ^assrJta u y ^ ( p ) zm 

fe»L, 2«DT#!)vy ayj|«mi:t«;" Xtt. P-f 

' "'• #^t?ro*ll.^V'a^il©j*iri:IBII*»sJ»AU*:K— 
TT-h^jJ ayJiSrfflv>tt J;vv„ '^©zKy^y-a^jK© 
1 0 0 ~ 5 0. 0 n m©/¥ £ s L < fijjfc 3 
. ' 5 0 nmiItS)5 o UT, • h y >y tf ? y 4 ^u? 
. . ■it^l/XteX p.- v v.T.-E-Tr3''.0. ©^- hlMlSS&^m 
30. .gp3 b (H4#BB)'v*-&J?>TFf^* i -^©**«3 a 

r0 0 9 8]'Mx.'tf> TFT30HD DWig^r^o n 
f ^/H©T FT i t5^ ^1-1 a ife-f 

-rft-rzittbiz^ &&m3 a (y- &^x?k u 

■T, ■■■■P4£ r ©V»OT3H©'K— (W*. 
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